Inhibition of autophagy at a late stage enhances imatinib-induced cytotoxicity in human malignant glioma cells.
Malignant gliomas are common primary tumors of the central nervous system. The prognosis of patients with malignant glioma is poor in spite of current intensive therapy and thus novel therapeutic modalities are necessary. Imatinib mesylate, a tyrosine kinase inhibitor, is effective in the therapy of tumors including leukemias but not as a monotherapy for malignant glioma. Recently, it is thought that the adequate modulation of autophagy can enhance efficacy of anticancer therapy. The outcome of autophagy manipulation, however, seems to depend on the autophagy initiator, the combined stimuli, the extent of cellular damage and the type of cells, and it is not yet fully understood how we should modulate autophagy to augment efficacy of each anticancer therapy. In this study, we examined the effect of imatinib with or without different types of autophagy inhibitors on human malignant glioma cells. Imatinib inhibited the viability of U87-MG and U373-MG cells in a dose dependent manner and caused nonapoptotic autophagic cell death. Suppression of imatinib-induced autophagy by 3-methyladenine or small interfering RNA against Atg5, which inhibit autophagy at an early stage, attenuated the imatinib-induced cytotoxicity. In contrast, inhibition of autophagy at a late stage by bafilomycin A1 or RTA 203 enhanced imatinib-induced cytotoxicity through the induction of apoptosis following mitochondrial disruption. Our findings suggest that therapeutic efficiency of imatinib for malignant glioma may be augmented by inhibition of autophagy at a late stage, and that appropriate modulation of autophagy may sensitize tumor cells to anticancer therapy.